Partial hepatectomy strongly increased the mutagenicity of N-ethyl-N-nitrosourea in MutaMouse liver.
The relationship between cell proliferation and mutagenesis can be investigated in vivo due to the advent of transgenic animal mutation assays. In these assays, slowly proliferating tissues, such as mammary gland and liver, that are exposed to mutagens generally have longer manifestation times for mutations and lower mutant frequencies. This may be because the cells have enough time prior to cell division to repair DNA damage. We carried out this study using the MutaMouse positive selection system to investigate the effect of a high rate of cell proliferation induced by partial hepatectomy (PH) on mutation induction. We used a 2 x 2 experimental design for PH (or no PH) and 50 mg/kg N-ethyl-N-nitrosourea (ENU) (or phosphate buffer), with the chemical injected 16-19 hr after PH. In the non-ENU groups, the mean MF was slightly but not significantly higher in the PH group than in the non-PH group. In the ENU non-PH group, the MF was also slightly but not significantly increased. In the ENU PH group, in contrast, the mean MF was 7 times the mean MF of the group that received either treatment alone. These results strongly support the hypothesis that ENU induced pre-mutational DNA lesions in liver are completely repaired prior to cell division, and PH increases the mutagen-induced MF by reducing the amount of time available for such repair.